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Abstract
Background/Aim. Epidemiological studies of renal biop-
sies have been performed to follow up the incidence of
glomerular diseases on a specified territory and to compare
the obtained results with results from other regions. The
aim of this study was to analyze the frequency of certain
histopathophysiological types of glomerular diseases on the
territory of Southeast Serbia. Methods. In a 20-year period
(1986–2006), 316 kidney biopsies were performed in pa-
tients with clinicall signs of impaired renal function, in
Southeast Serbia. On average 1.6 biopsies were made per
year per 100 000 inhabitants. Results. Biopsies of adult pa-
tients represented 88% of all biopsies, biopsies in children
(aged under 18 years) represented 8%, while biopsies of eld-
erly patients (more than 60 years) represented 4% of all bi-
opsies. The predominance of male patients was described
with male/female ratio of 1.4. The most frequent clinical
manifestation in patients at the time of biopsy were ne-
phrotic syndrome (42.5%), and asymptomatic proteinuria
and/or hematuria (31.3%) and nephritic syndrome (14.9%).
The most common glomerular disease was IgA nephropa-
thy with an incidence of 21.5% of total biopsy diagnosed
glomerulopathies, followed by: membranous glomerulone-
phritis (12.6%), focal segmental proliferative and sclerosing
glomerulonephritis (10.7%), lupus nephritis (8.4%), nephro-
angiosclerosis (7.0%), mesangio-proliferative glomerulone-
phritis (6.1%), minimal change disease (2.8%), mesangio-
capillary glomerulonephritis (2.3%). Conclusion. The fre-
quency of certain histopathologic findings significantly cor-
related with data from studies that we used for comparison,
with the exception of minimal change disease whose inci-
dence in our study was smaller.
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Apstrakt
Uvod/Cilj. Epidemiološke analize biopsija bubrega imaju
za cilj praýenje uÿestalosti pojedinih glomerulskih bolesti na
odreĀenom podruÿju i uporeĀivanje dobijenih rezultata sa
rezultatima iz drugih regiona. Cilj ovog istraživanja bio je da
se analizira uÿestalost pojedinih histopatofizioloških tipova
glomerulskih bolesti na teritoriji jugoistoÿne Srbije. Meto-
de. U periodu od 20 godina (1986–2006), na teritoriji jugoi-
stoÿne Srbije, uraĀena je biopsija bubrega kod 316 bolesnika
kod kojih su kliniÿki bili prisutni znaci poremeýene bubrež-
ne funkcije. Proseÿno je uraĀeno 1,6 biopsija godišnje na
100 000 stanovnika. Rezultati. Od uraĀenih biopsija 88%
su bile biopsije kod odraslih osoba, 8% kod dece, dok su
biopsije kod starijih osoba ÿinile 4%. Predominacija boles-
nika muškog pola, iskazana muško/ženskim odnosom biop-
siranih bolesnika iznosila je 1,4. Najzastupljenije kliniÿke
prezentacije kod bolesnika u vreme biopsije bile su nefrotski
sindrom (42,5%), zatim asimptomatska proteinurija i/ili
hematurija (31,3%) i nefritski sindrom (14,9%). Najuÿestalija
glomerulska bolest bila je IgA nefropatija sa uÿestalošýu od
21,5% od ukupnog broja biopsijom dijagnostifikovanih
glomerulopatija, a sledili su: membranski glomerulonefritis
(12,6%), fokalnosegmentalni proliferativni i sklerozirajuýi
glomerulonefritis (10,7%), lupus nefritis (8,4%), nefroangio-
skleroza (7,0%), mezangioproliferativni glomerulonefritis
(6,1%), bolest minimalnih promena (2,8%), mezangio-
kapilarni glomerulonefritis (2,3%). Zakljuÿak. U ÿestalost
pojedinih patohistoloških nalaza u znaÿajnoj meri koreliše sa
podacima iz studija koje su nam služile za komparaciju, sa
izuzetkom bolesti minimalnih promena ÿija je incidencija ni-
ža u našoj studiji.
Kljuÿne reÿi:
bubreg, bolesti; glomerulonefritis; biopsija;
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Introduction
Glomerulonephritis (GN) is a bilateral, non-bacterial,
non-suppurative inflammation of kidney which primarily af-
fects glomerulus and then the other kidney structures.
Histological features are the most important criterion
for the nomenclature and classification of glomerular dis-
ease. In addition to localization, the histological characteris-
tics define the nature of glomerular lesion as well as cell
proliferation, deposit of immune complexes or extracellular
components lesions.
Immune processes underlie most cases of primary GN,
but they are also present in many secondary events in the
glomerulus. Therefore, the division of etiopathologic mecha-
nisms of glomerulopathy is reduced to immunological and
non-immunological 
1.
Glomerular lesion is clinically expressed with a rela-
tively small number of signs and symptoms. There are five
main clinical syndromes which may be manifested in glo-
merular disease: acute GN syndrome (acute nephritic syn-
drome), syndrome of rapidly progressive GN, nephrotic syn-
drome, asymptomatic urinary abnormalities (asymptomatic
proteinuria and hematuria) and the syndrome of chronic GN.
The diagnosis of glomerular disease involves a com-
plete understanding of the clinical condition of the patient,
laboratory diagnostics, immunological and morphological
studies. Diagnosis based only on the clinical manifestations
may be unsuccessful because different glomerular diseases
are characterized by similar or the same clinical presentation.
On the other hand, the same glomerular disease may be pre-
sented differently in different patients 
2.
Therapeutic approach, response to therapy and progno-
sis, depend on the type of GN. The frequency of certain
forms of GN is different in different geographical areas and
associated with genetic and environmental factors.
This retrospective study was conducted with the aim to
determine the frequency of certain types of glomerular dis-
ease in Southeast Serbia on the basis of which may be possi-
ble to predict the response to therapy and prognosis.
Methods
During a 20-year period (1986–2006), 316 kidney biop-
sies were performed in patients with clinically and laboratory
shown signs of some primary or secondary glomerulopathy
(nephritic or nephrotic syndrome, syndrome of rapide pro-
gressive GN and asymptomatic hematuria or proteinuria).
All biopsies were done at the Institute of Nephrology and
Hemodialysis in Clinical Center Niš and the whole tissue bi-
opsy material was processed in the histopathological labora-
tory of this institute. The histopathologist has always taken
biopsy material from a patient and prepared it for light mi-
croscopic analysis, immunofluorescence and if necessary for
electron microscopy.
The same method for taking biopsy material was al-
ways used – blind percutaneous renal biopsy with previous
intravenous pyelography or ultrasound examination. In par-
allel to light microscopy, immunofluorescence with IgG,
IgA, IgM, C1q, C3, fibrinogen, albumin, kappa and lambda
chains was always done. Electron microscopy was performed
in 3–4% of cases when it was possible (during the difficult
economic crisis) and when indications were present (other
morphological examination aroused suspicion of a change in
the GBM structure; existence of deposit which could not
been precisely localize in immunofluorescence findings).
Of the total number of samples, 214 biopsies had posi-
tive histopathological findings in the glomeruli, while 102
findings were not included in this study. Only those cases
who clearly indicated the existence of glomerulopathy were
included. The patients whose clinical presentation and labo-
ratory findings did not fit into diagnosis of glomerulopathy
or tubulointerstitial changes were clinically and histopa-
thologicaly confirmed, were not included in this study.
Among samples which were not included in the study, 26
had negative glomerular findings, 50 of them did not have
enough material for analysis, and in 26 of them findings in
tubulointerstitial system were dominant (chronic pyelone-
phritis, acute tubular necrosis, balkan endemic nephropathy,
etc).
Immunological tests included measurements of serum
immunoglobulins concentration, complement fractions in se-
rum, immune complexes while the presence of certain auto-
antibodies were detected by direct immunofluorescence.
Immunoglobulins and complement fractions were measured
by the nephelometric method (II BEN nefelometar – Dade-
Behring, Magdeburg, Germany). Immune complexes were
measured by the deposition of immunoglobulins with poly-
ethylene glycol (PEG-6000). The presence of autoantibodies
in biopsy specimens was performed by direct immunofluo-
rescence with autoantibodies labeled with fluorescein
(FITC).
Other analysis have included detailed medical history,
routine biochemical tests as well as other relevant testing.
The following findings have been specifically analyzed: du-
ration of clinical manifestations of impaired kidney function,
previous diseases, edema, the appearance of micro- or
macrohematuria, blood pressure, finding of proteinuria, hy-
poproteinemia and hipoalbuminemia findings, and elevated
serum cholesterol and triglycerides.
The data were analyzed by descriptive statistics using
the program Sigma Stat.
Results
Of 214 patients with biopsy confirmed diagnosis of a
glomerulopathy, 125 (58.4%) were males and 89 (41.6%)
females.
Age and gender distributions are shown in Table 1. Age
data were available for 204 patients. Most of the patients
were aged 31–50 years, a total of 98 patients (61 males and
37 females), that was 45.8% of the total number of biopsies
with positive findings. Within this age group, most were
male patients with primary proliferative GN (33% or 33.7%).
Clinical presentation of the patients with GN is shown
in Table 2. Of the 7 described syndromes, the most common
was nephrotic syndrome in 91 (42.5%) patients.Volumen 70, Broj 12 VOJNOSANITETSKI PREGLED Strana 1087
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Of a total number, 140 biopsied patients had pathologi-
cal findings of the primary forms of GN, which was 65.4%,
of which the proliferative forms were much more frequent
(Table 2). Secondary forms of GN had 22 (10.3%) patients,
non-immunological glomerular lesions (diabetes, amyloido-
sis, and hypertensive changes) were recorded at 22 (10.3%)
patients, while in the other group, terminally damaged renal
parenchyma (end stage renal diseases-ESRD) occurred in 13
(6.1%) of the cases.
Primary nonproliferative forms of GN were found in 41
of 214 patients (29.3% of all the patients with primary GN).
The most frequent nonproliferative GN was membranous
GN, followed by focal segmental sclerosis and minimal
change disease (Table 3).
Membranous GN was present in 27 patients (7 females
and 20 males) of which hypertension was registered in 13
(severe stages in 4), edema in 23, hematuria in 22, while ne-
phrotic proteinuria was present in 15 of the patients. The
Table 1
Age and gender distribution of the biopsied patients in the groups of glomerular disease
d 18 years 19–30 years 31–50 years 51–60 years > 61 years All ages Type of glomerulopathy mfmfmfmf m f m f
Primary nonproliferative GN 2–8– 1 2 366 3 13 1 1 0
Primary proliferative GN 6 2 13 14 33 12 8 – 3 – 68 31
Secondary GN –2–43 1 1 –2 – – 3 1 9
Non-immunological and other
glomerulopathies 2158 1 3 1 0 26 1 32 3 2 9
Ȉ 10 5 26 26 61 35 16 14 7 4 125 89
GN – glomerulonephritis; m – male; f – female
Table 2
Clinical syndrome at the time of biopsy in the patients with biopsy findings of
glomerular lesion
Patients Clinical syndrome n%
Nephrotic 91 42.5
Nephritic 32 14.9
Asymptomatic proteinuria and hematuria 67 31.3
Asymptomatic proteinuria 7 3.3
Asymptomatic hematuria 2 0.9
Rapidly progressive glomerulonephritis 2 0.9
Chronic renal failure 13 6.2
Type of glomerular lesion
Primary nonproliferative GN 41 19.1
Primary proliferative GN 99 46.3
Secondary GN 22 10.3
Non-immunological glomerulopathy 22 10.3
Other 30 14.0
GN – glomerulonephritis
Table 3
Glomerular diseases in the biopsied patients
Patients Type of glomerulopathy Glomerular diseases n%
Minimal-change disease 6  2.8
Focal segmental sclerosis 8 3.7 Primary nonproliferative GN
Membranous GN 27  12.6
Focal segmental proliferative and sclerosing GN 23 10.7
Endoteliomesangial GN 10  4.7
Mesangioproliferative GN 13  6.1
IgA nephropathy 46 21.5
Mesangiocapillary GN 5  2.3
Primary proliferative GN
Rapidly progressive GN 2  0.9
Lupus GN 18  8.4
Secondary GN Henock-Schoenlein purpura 4  1.9
Nephroangiosclerosis 15  7.0
Diabetic nephropathy 4  1.9 Non-immunological glomerulopathy
Amyloidosis 3  1.4
Other
End-stage glomerulonephritis
Sy. Alport
Postpartal thrombotic microangiopathy
Status after kidney transplantation
Unknown entity
13
2
1
1
13
6.1
0.9
0.5
0.5
6.1
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findings of immunofluorescence of IgG were positive in 25
of the patients.
Detection of primary proliferative GN was present in 99
patients of 214 which is 70.7% of the biopsied patients with
findings of primary glomerulonephritis. The most common
form of primary proliferative GN was IgA nephropathy, then
focal segmantal praliferative and sclerosing GN, mesangio-
proliferative GN, endoteliomezangial GN, mesangiocapillary
GN and rapidly progressive GN (Table 3).
IgA nephropathy was diagnosed in 46 patients (14 fe-
males and 32 males). The youngest patients belonged to the
age group of 11–20 years while the oldest were between 51
and 60 years. Hypertension was present in 21, edema in 10,
the finding of hematuria was present in all the patients, while
proteinuria greater than 3.5 g/L was present in 8 patients
with this finding. The largest number of light microscopy
findings belonged to the group with focal segmental-
proliferative and sclerosing GN. Second most frequent find-
ings matched to focal segmental proliferative GN with mes-
angial area lesions. Diffuse changes in the glomeruli, such as
diffuse proliferative and diffuse proliferative and sclerosing
GN were registrated in a much lower number of cases. Ex-
tracapillary proliferation with less than 50% of affected glo-
meruli was observed in only one biopsy. Considering immu-
nofluorescence findings all the patients of this group were
positive for IgA.
Secondary forms of GN were registered in 22 out of
214 biopsied patients, which is 10.3%. The definitive diag-
nosis in these cases was confirmed by other immunological
tests (primarily by determining the presence of serum auto-
antibodies). Out of 22 patients 18 had systemic lupus ery-
thematosus, and 4 showed light microscopic signs of focal
proliferative and sclerosing GN with changes in the skin and
positive immunofluorescence finding, which is definitely
pointing on Henoch-Schonlein purpura (Table 3).
Lupus nephritis was present in 18 cases. All the patients
were females, aged 17 to 48 years. Hypertension was regis-
trated in 7 of the patients, edema in 13, proteinuria and
hematuria in all the patients. Serum levels of C3 and C4 were
reduced in most patients, while immune complexes and anti-
nuclear antibodies were present in 9 of the patients to whom
these measurements were made. Non-immunological and
other glomerulopathies were diagnosed in 52 patients, which
is 24.3%. Nephroangiosclerosis was diagnosed in 15 of the
patients, glomerular lesion in diabetic nephropathy in 4 pa-
tients and glomerular lesions in amyloidosis in 3 patients
(Table 3). Other biopsy material presented 14% of the biop-
sied patients with positive findings and spoke in support of
end-stage GN (13 patients), Alport syndrome (2 patients),
postpartal thrombotic microangiopathy (1 patient), status af-
ter kidney transplantation (1 patient) or it was not possible to
come out of any known entity.
Discussion
Epidemiology of glomerular disease often shows some
peculiarities related to the geographic area, requiring a re-
gional monitoring and mutual comparison of morbidity in
different territories. This study presents the frequency of
some glomerular diseases diagnosed by biopsy of renal tissue
in the period of 20 years in Southeast Serbia (population over
1 million).
A large number of biopsy samples with insufficient
material is probably due to technical reasons of biopsy pro-
cedure (blind percutaneous renal biopsy) and in some degree
disparage the preciseness of results. According to our results,
1.6 biopsies were performed per 100 000 inhabitants per
year. This number is several times lower than the rates pres-
ent in Western European countries like Spain 
3, Italy 
4,
France 
5, and the Czech Republic 
6, or Australia 
7, but is
similar to the rate of biopsies in Romania 
8, whose registry is
one of the few renal biopsy registers of Eastern Europe, and
to the rate of biopsies obtained in another single centre study
conducted in Serbia, for the same period in a much larger
sample 
9.
Biopsies in adult patients represented 88% of all biop-
sies, biopsies in children (aged under 18 years) represented
8%, while the biopsies in elderly patients (more than 60
years) represented 4% of all biopsies (Table 1). This rela-
tionship between the number of biopsies of children and the
elderly is quite different from the relationship presented in
the Spanish registry of renal biopsies, where renal biopsy in
children represented 7% and 22% in the elderly 
3. These re-
sults show predominance of adults in the biopsied patients
and that a large number of elderly patients and children were
treated on the basis of clinical manifestations.
The predominance of male patients is reported with
male/female ratio of 1.4, which is consistent with data from
other international studies 
3,7,10. From this, we can exclude
secondary forms of glomerulonephritis, in which the pre-
dominance of females was present, what can be explained by
a much higher incidence of systemic lupus in women (Table
1). However, male/female ratio is significantly different from
the results obtained in another single centre study conducted
in Serbia, for the same period in a much larger sample 
9.
The most frequent clinical presentations in patients at
the time of biopsy were nephrotic syndrome (42.5%),
asymptomatic proteinuria and/or hematuria (31.3%) and
nephritic syndrome (14.9%). Other syndromes were signifi-
cantly less frequent (Table 2). These data are consistent with
the results from the Spanish 
3 and Czech register 
6, as well as
with data from a Japanese study with 1850 biopsied patients.
Also, data from another single centre study conducted in
Serbia were similar, except that the incidence of nephrotic
syndrome showed more pronounced dominance 
9. However,
the obtained data differ the results from the Italian registry
where asymptomatic urinary abnormalities were more fre-
quent than nephrotic syndrome 
4 and the results from the
Romanian registry where asymptomatic urinary abnormali-
ties were less frequent than all other syndromes 
8 (Table 4).
According to the literature and larger registers 
4, 11–13, a
difference between glomerular pathology in children, adult
and elderly population is clearly visible. With the increase of
the average number of years of biopsied patients reduces the
incidence of primary GN and increases the incidence of sec-
ondary forms of glomerular disease 
3. The results of thisVolumen 70, Broj 12 VOJNOSANITETSKI PREGLED Strana 1089
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study confirm the distribution of certain glomerular patologic
entities by the age of the group, although with less certainty,
possibly due to the relatively small number of biopsied pa-
tients (Table 2).
Similar to other registers, primary GN was proven in
about two thirds of biopsied patients 
5, 6, while the secondary
form and non-immunological GN were equally presented
with one tenth of biopsied patients.
The most common was IgA nephropathy with an inci-
dence of 21.5% of total diagnosed glomerulopathies. This
frequency is most similar to the frequency of this entity in
the Netherlands 
14 and Spain 
3, and significantly lower than
reported in other European studies 
4, 6, 8, 12. The most frequent
clinical presentation among this patients was asymptomatic
proteinuria and/or hematuria. All the patients with this histo-
pathological diagnosis in our study were younger than 50
years and only 4 of them were younger than 19 years.
Second most frequent glomerular disease, with an inci-
dence of 12.6% was membranous glomerulopathy. The pa-
tients in this group had a higher incidence of developed ne-
phrotic syndrome than all other histopathological groups. In
this group, histopathological finding of focal segmental pro-
liferative and sclerosing GN with an incidence of 10.7%, was
three times as frequent as isolated sclerosing form of this
finding.
Despite the fact that a small number of biopsies was
performed in children, the incidence of minimal change dis-
ease was significantly lower (2.8%) than in other European
and world studies 
3, 4, 7, 15. Conservative treatment until
symptoms withdrawal and lack of technical conditions for
electron microscopy during the bombing of Serbia could be
just some of the reasons for these results.
In the group of secondary GN, lupus nephritis as a
dominant finding with the frequency of 8.4% is consistent
with all known registries. At the time of biopsy these patients
presented predominantlly nephrotic syndrome and asympto-
matic proteinuria and/or hematuria. The most frequent his-
tological form of lupus nephritis was diffuse proliferative lu-
pus nephritis (class IV) registered in 12 out of 18 patients,
followed by focal segmental lupus nephritis (class III) in 4
patients, mesangial lupus nephritis (Class II) in 1 patient, lu-
pus nephritis without histological changes (Class I) in 1 pa-
tient, while patients with membranousand (Class V) and end-
stage lupus nephritis (Class VI) was not registrated. Al-
though in a small sample and with lower frequency of mes-
angial lupus nephritis, these those are similar to results ob-
tained by Dimitrijevic et al. 
16 on a sample of 311 patients
with lupus nephritis. In all the patients immunofluorescence
findings were positive primarily for IgG and C3 and in the
lower percentage on IgA, IgM and C4. All of 18 biopsy
specimens with this findings belong to women aged between
19 and 50 years, except in two cases of 17 and 14 years of
age (Table 3).
Conclusion
The obtained results lead to a conclusion that in the re-
gion of Southeast Serbia the rate of biopsied patients in order
to obtain accurate histological diagnosis of clinically mani-
fested glomerular disorders is significantly lower than in
European countries. Also, the age distribution of the biopsied
patients is significantly different compared to western Euro-
pean countries due to a small number of renal biopsies in
children and in elderly. Primary proliferative forms of glo-
merular disease is a dominant finding in the study group. The
frequency of respective histopathologic findings significantly
correlated with data from studies that we used for compari-
son, with the exception of minimal change disease whose in-
cidence in our study is lower. These data are a significant
contribution to the epidemiological analisys of glomerular
disease in Serbia and represent a database for comparison
and improvement of renal diseases treatment.
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